High-salt loading exacerbates increased retinal content of aquaporins AQP1 and AQP4 in rats with diabetic retinopathy.
In the neural retina, glial cells control formation of ionic gradients by mediating transmembrane water fluxes through aquaporin (AQP) water channels. Retinal content and immunolocalization of two water channels, AQP1 and AQP4, in the diabetic rat retinas during high-salt loading were examined in this study. Diabetes was induced by an intraperitoneal injection of streptozotocin. Diabetic and control animals were observed after varying lengths of exposure to normal- and high-salt conditions. Ultrathin sections of retinal tissue, stained with uranyl acetate and lead citrate, were photographed using a transmission electron microscope (TEM). Retinal wholemounts were immunostained with AQP1 and AQP4 antibody to detect the immunolocalization changes by confocal microscopy. AQP1 and AQP4 content were evaluated by Western blot analysis. In the retinas of high-salt loading diabetic animals, obviously increased intracellular edema was observed by TEM in ganglion cells and mitochondrial swelling was observed in glial cells. Immunolocalization of AQP1 increased from the posterior to peripheral retina. Western blot results indicated that a high-salt diet may cause increased retinal content of AQP4 and may exacerbate increased retinal content of AQP1 caused by diabetic retinopathy. High-salt loading may increase neural retinal edema in rats with diabetic retinopathy, and altered glial cell mediated water transport via AQP channels in the retina may play an important role in the neural retinal edema formation and resolution.